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(54) PRECEDING VEHICLE DETECTION DEVICE AND ACCESS ALARMING 
DEVICE 

(57)Abstract: 

PURPOSE: To eliminate erroneous 
detection and to speedily detect a 
preceding vehicle. 

CONSTITUTION: A horizontal edge image 
(a) is created by performing filter treatment 
to a forward road image (b). A horizontal 
edge intensity where the change in the 
density value of an original image from 
brightness to darkness direction from the 
lower portion of the horizontal edge image 
is reflected is evaluated by Ne(y)/Nw(y) 
function, a horizontal edge which is 
regarded as the lower-edge candidate of a 
preceding vehicle according to whether a 
function value smaller than a threshold Rt 
exists or not is extracted, and an upper 
direction is retrieved from a position 
coordinate yo of the horizontal edge and a 
coordinate position ys where the absolute 
value of the intensity of the horizontal edge is minimized for the first time is 
detected. Then, it is judged whether the detected edge belongs to the preceding 
vehicle or not according to the ratio of a horizontal edge width at the upper part of 
the coordinate position ys of the edge to the road width at the coordinate ys, thus 
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surely detecting the preceding vehicle with less erroneous detection. 
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ism wmm,zm< u ^owaji5fefT***m+ 

Mft] mJ*itSSiS« (b) lz7 * )\,*jmt:m*X 
7^i.yvlS{i (a) «rfF«+*. *¥x-yyii«©T 

€. W-^f»|Sj{cma«©«Kffl*<X{l:-r * - £ 
L/c7K¥^.'v yaffitNe (y)/Nw(y) WMtf 

K*¥i-y yCtllSy o S>, _t#G]*SSR LSI* 
&^aH--5. l-xm^y yclittly s ^£-ttf>± 
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1 

KB«©«Kffi#Sttk-r * C i Lfc*¥i 

&nh?z>M7mmm&&$t, my o *iEiat lti 

•y yfetttti Ltx, yi*«:t«t47K¥i7 v^tU^ 

^•c, BB«©weffl#3Mt-r * ^ t L/c?K¥i 

v5?^*«#A©B<WW*y©BfJ£©HRR <y) t? 
IW * ffffi^a t , R8¥«B*C*^ # ±E S MlZft 
U-vWo^tlTSftiai**-*** 3 ! 1 ^-/ yffiBy o £ 
*tB-*-*jfeff*«Slil«tim#Si:, Sy o £j£3£<b LTB 

di+*5yT*TSH&««Hi^ai:» jjaewEfTU-v 

fiKfuIEJSIiy s±©BB4tiratt#i?r£flBBni::&« 
!Wl!^ft!|9Jffi-r*«ap|9J3e^St % B51EffiHy sJ:0± 

[ffl*«3] _LfeMj&R (y) 11, y ICfc Vfe&Z'M 

-f £7K¥^ -y i?.&©<HIR t ©J± £ $ ft-S d £ SriRfSt t "f 
«tt$g 1 ifctt 2 IBtt©ftir$&tii$a. 
[»*JS4]~ -hEHSR (y) tt, U->v-*(c^ 
frf •i>-9--^v--i' >5rB^M^I-^L/=-9--^7-r 
v±©*spjc v -/Mt^ Wit «r«*i:-r*fl!#fl 
1 itett 2 iHitOifefT S^di^H. 

5 ] JJE&frmTmtilMmih^mz «fc * i -y 
y3fflK«'JMI©tfttli(i, ©Baffin S 

I^7K¥i y v © y J^Hiu^c07K¥^ y v&jgffi <h 
I/«t«k ^Tff/i^i «r«f*fc-r 1 *fctt 2 

[»*B 6 ] ±E5fcRf«T*ffla*ai*S«= J: * x >y 
y?fiJtff/jNffl©«itbt±, HulHMgfR (y) ©AWBrJEffl 



(2) . WH¥ 8 - 4 3 0 8 3 

2 

j^T-c**!^5^«:*iJBrr * c 1 1 J: -p r*ai-r * C t 

K 2, 3*fctt4lB*©$ttT»* 

uBSE flu 

[ft *S 7 ] ±IE$feff STMM&Bfctto^ ate «t * ^ -y 

vttly s ©*£diti, iI£©5^:rS<£?iy oMy o (c 
St*lSy s ©ffig£> ^ 'J x-TOUKfEISU tfcib 
$ ft/t y o ic J: •? rigp' =e U -r-7*;U£#pa Lrtfcdi Sr 
fTteo £ t «r«F»fc-f*W*s l 4 /cli 2 saR©3fcfTS 

io [i»#ii8] ±!Bea3£(TU->«tb#at*, .teg 

* aig^ms©''-?7 > - ^ i= j: o ri2^$ n-siSfetftn 

tt^il 1 itett 2 83K©&fT$tttii£Ea. 

rai*a 9 ] ±iaifi«ft*©isi*ic t± , ^ * < 1 1> a 

(a»^&©Sli(cffi^) . b (3t£#tt*(cffi^) , c 
^ 7 ^ - 9 tf i i *4t® i: 8 iatt©3fefT 

20 m^di^go 

[f»*ig 1 0 ] ±Eifi(Kffi*©IBiESC(4, -&5t t $ 
t **KSi: 8 9 ie«©$ttT0^ 

[»*3S1 1] ±IB— i^sCti, x= (a + i e) (y 
-d) +b/ (y-d) +c GfiL. i liSHStf 
*. ) tSh*itt»«i:t4f«Sl 0IH«©5feff 

t zftmt-? zm *^ 8 E3R©&fT&i*msES. 

30 [R^si 3] mmzgimi!nmy5m.$&zffimi-z>m 

«#Sfc, mr*ilSSl^B{I(c7>«';U^&ii*ifeL-C7K¥ 
• i y v'fc^idi LT^-y i?®««:^-r*7jc¥i-y vt^di 
*at, ±E*?x v -?lt, JlB«$:^-r^>I5«^ 

at, i*j6ftu->*th#ai:, saf»TU->i; 

3-v ^Bitt«:**|fil©B«ffi*y ©mS©M^CR ( y ) 

r-iwr-ssMffi^at, isi?^$£^»^s-p*#±iee*7t 

tTU->F^I©^Tm^i:*-' > J:-a-'57K¥-i-y effigy o 

*«sdi-r*5fe?T*«i»i«ai#afc, Ry o zm&t lt 
40 BB±>3i-riii«)ri-y ^s^H'j^t ttzmmy s «r 
«mr*3fe(T*TJSSffi»ttm'*ai:, ±Ee»jtffu- 

*^5^*ws-r*«flc*ijs^at, Huie^iiy s **> 
t t ©«ns*wffi«: jiai-r ^gBgi^tb^a t , 

njfeffs t ©sm»0i*ai£-f ^Wfs 
t, ewasrtttu-r*iSflc«ih#at, ±iETO^F B isg 
Kffl, ai§^a©iws«, a*auei=j:")ifetTS'vffl« 

L»«*iE-r *«i#at t * 

50 [^©i¥»^M^] 



(3) 
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[0 0 0 1 ] 

K J3 W *3feffSo«Wjat/-t ft * ffl v ^ -CSBBEIi * It 
[ 0 0 0 2] 

k*#©k*] ffi#©$fc*T$ii*tfi««i;:HL-ct±, «*. 

Cf. W3 - 2 7 3 5 0 0 ^fiffil^Tr;;* ft T 

£©{>©ti. tg^etc:J:or^^*i/cml^ 10 

tii*J5ir*S*lll*ffft^. SXtt&S©BiE*P 
© hf-r'^- W7t, ■£©HI8F*9©eMitTSSISB7K 5 F-x- -y 

)#^Ci^$g(C =t 0 aM&gK&jgtfcffi-f i: f 3 ~> * -r A T* 
[ 0 0 0 3 ] 

[fP^'P&LJ:-? fc-f*SB] LfrLft#<^ -©J: 20 

7K¥^-y S?©8liBtcg-3v->T?T&*>*i£fctf>, SSffi±(- 
(±SM©li^l-7K¥x -y *<«m $ tl&yi&lW&&.&tE 

*fr@ftins-gi-ii&, a*w*, 

[0 0 0 4 ] f LTSIWgiJBliSM&TSPzMZi-y v© 

1 6 © ( a ) T-^-T J: •? (cSSM±(c» 2 5 3 £#ftiv 30 
*©SWf£fct±»tf^HaM¥fc-f-Sfc«>i;: (b) ©<fc-5 
t*SrFffl5Jfi«Cfc^rii« 2 5 3KJ:*aft7fc¥:x--y 
v * - 1 tft o . *?x -y v *M* W 3 ftT t , 
*M«TSP*¥-i-'yi7©^*<HllT?**. ^t,@ 
1 7 f/jvf <fc -9 (ciKfcSMJfi^roTSSfrM^-y 
WE****** tSIBoSMraiJ: OS^I0iffl*m 

[0 0 0 5] ±mfflmz*ii-& 1 ~?<Dtj&t Ltli, 40 

awzfttiL, ^fcmsftif©s&w»iJi^i©Jt-&(±^© 

7K^pi -y V (of|±i^©«TS|5±73 ©Jc- .y v#j£tf I — > 

ft£. L^Ld ©*§■&, 7K¥^-y viH^HPI©^!^^ 
ft-f * PR, mMTffiffllt- *J tt htt& 
£Wifi«©7fc¥-x- v y*T»©ffi«#-*-ft*>t>'*WTJll» 



8 - 4 3 0 8 3 

4 

t ft & t ^ -9 ma^^ o fc. 

[ 0 0 0 6 ] H'fi©T«©7j<¥i-y vWJUSlctJ 

g «fc & £1* * * BSJh-f * i: t > 1 7 A> =f 'J X A £ % A 
M*l© £ C 4#fiH Lfc h i.\-><Dfr#tofr h ft 

c^cto, itbmwiprsizisw u^xzcom^mtLx 
+fti&^mmmmt>n*>(ofrtf ftft ^ ii^ 

M< U J:0«K©W^fc»^tlI«««:ffi#U ifc 
c ft *ffl^T«aaBHJE« c t $rSfi*J<t It 

[ 0 0 0 7] 

mmzm'ik-t ztztbcomsi z.<otz^>m^m.\tm.(o 
*mmu m 1 x-m-tz 7 ^Mtc^«$nf?/3^ss 

«M»*® 1 t > *u >a 3lSSHli# \z v * 9 ft. 
SS:iiL-r7K¥^-y f*tttbLTX7 v®#5r^fi£-f-l. 
7K¥^-'y->*^t±i^fS2 _L|S7K¥J--y S1B« 
*I2«#S 3 t . g*^T U- >8*tB#« 4 
SSftffl^->::ti^T, «iBtt©aueffi^X<b 
•tizt Lft*?x .y ^%S«:tt7&|a)©]S«MEfll 
y©3rS©H»R (y) T?SKBi-*SWB#S5 BS¥ 

» ±12 S *j£(f U - V ©3fetf t 
ft^^7K¥^-y vfily o Z&fimmffitklH,^ 
19:6 t, ISy o *SH^t LTHffi±#i;:-Ct!Jit>TJOy ^ 
aft*«ai/hfcft*ffl«y s Sr«ai-r*5fefT*TillMft««l 
±a&&mj£1rl>—>ftlznlia&mmy s±© 

JS®^«affi* < fl»T^sgH 13 * « * W5£-r * jig 
-5t#(-$fe?T*©^aiff^^tiiyt)-r-s»t©t 

[0 0 0 8] ff*il2IB©©^(i N SMlc^S^timJ 
1 fc, mJ^JlBSJ^S^te^^ 

J^-r^»7K¥^-y 5?«tB#a 2 i:, ±IH7j<¥i-y 

«Wy©mj£©MftR (y) -cfwas^-ifWB^as 

^^■ft-li-^TK^^-y vfly o «rtJiai-r-53feff*<Sffl1* 
itl^fS 6 ^ . ISy o L-r®®±7^(CXiiBi6Ti 
•y yaflCi'tt/hfcftiffiily s ^^ttli-^3fe?T*TJSffi: 
S^di^f5 7 _hEeS«*TU->P9^gSffi*y s 
±©«ffi«iifl[ffl[*<0fSIBffli'3ic*'6^5^**iJS-*-* 
»K«S#I8 8 i> miI5M1ly s «t •)_h*l=. (B*«BfS 
i6H(cS>-57K¥i-y y©**R«:*iJ)£-r4*B*iJS#IS 9 t 

-✓©ffi^BlTSSSHl^t?** t § lc^T^©^ajfI^$rtii 
/^•t-i> t©i Lrc„ 
[ 0 0 0 9] W#iI3I5ffi©fl0l!l±. ±EM»R (y) 



5 

(±, y£J:9££«tttiMB*!iB£&&. TOUfllcfctt 

(y) 14 N U— W— 5=-7^ V&lilS 
ffiWSifclHft L f - 7 >±©7k¥^ -y v3iJS t £ 
WtwtLfc, l»*S5aa«©56^ttx ±IB5ttT*T 
1&GLWfc&^mz.&Z>3-"J v$£JK®/hffi©tfctiiC4, 
7K¥-i-y v©3£Sffit> ^tP^W-^y y©ySit5to 
?K¥^y v?tSffl i: ©SXtfBKz J: ^ rfftt H©tL 
fc. f)f*il 6 IB«©?gW4. ±E5ttTmTJ«(fiC««aj# 
SCJ:*ii;y»««/Jvfi©*an±. f5IBH3&R (y) 

ZcDftfimmffiy o RXfy o KfcN-<&@Hfy s ©ffi©£ 

>t*Hi#a 5 14, ±EiRB«Lhi?e«lRM^LS:«taj L, 
R&ttu&t: <fc 0 £ ft * fittfcBrjE©' < 7 * - 9 iz J: 

•a -cib*e $ ifiiaft^-e^to u e «£fr u - > *t*ai 

-r<i>*>©£: Lit. fif#ll 9 IBSc©fS8;H4. Jtl2ifi^ffi^ 

b (3tfttt¥(;:41Mi) , c (WJtSS3-ft(^tBS) „ d 
(ili&i** 7©4tAK*at*tyffl) „ e (Jt 

/=. M^l OfHttO^n, ±|5iamtt^O|Ea5C 
{±, :zjfciti:Sft«t>©i:Lfc. If HB*©fP£ 
(4. ±|E:^&iU4. x = ( a + i e ) (y-d)+b/ 

(y-d) +c ({lb. iMJBRi-r*. ) ££ft& 
ictLfc. IM&81 2lEm©f80|?{4. _hfE&«4. * 
/jN-^fST-fi^-r-S trot L/c 

[001 1 ] »*JS 1 3 fEftaftQlti. B 2 -PTjrf -9 
tc. g|^£(z$8£ftffl£mfr]IOT«il*#&i 

LTi-y •^mtfestft*?!? y^m^a 2 

t. ±S3«ii«, yffl««:«ft-*-*IBtt¥a 3 

¥xn y^*fK#fi©«Bffiflly ©M£©H&R 
(y) -epm-t&m&&5t* RfWiBS»(-*-^*± 

fitly o *3fcfi*«ffl*m¥»6 i,Ryot 

mmy s fcttjBi-i^fetTSTJSttitttdj^aT ±ie 



(4) «Bfl¥ 8 - 4 3 0 8 3 

6 

#a 1 2 1, _hE*!i&$Mi§iitfflu mmm$<vm%.m, 

[0 0 12] 

x -y yB«©T^ "& flF^lp] tJSBtfswiftKfiA'Xft 

t^ut ££B* U/c7K¥^'y v&fi£#T£©fW§&R 
(y) -fffWIU ^©lf«Sm^<t^T^Tm©TSS<t 
10 ffifc^-nt-ariTK^-y v£»fcBU -y v ©&§ 

&gyofr<=>, $ £K±£|S|&^L^«>T7.K¥i-y v 

LtKx? yoiMIy s *&gfiH«Lt-ffjJTJ£«B 

mzfftwm^mxfommnmmz «t r . $ n/= 

-fy ^tt^feff*©*)©-?***^^^*. 0 

[00 1 3] m^m2<omn^u mw*\ ©sswi-jd 

20 r, ^iU$nrcJi-y v(±5fe^©t)©T-*^^$rfi*ar 
!S3©fgBfl-ei±, M^R (y) naMBIi*BS-T*B*a 

©?|B^r-{±. K^fR (y) (ib-vv-^l^f-r-l)^ 

30 [0014] 5 ©fB^r li, ±JB5fe(f *T«ffi« 

«tfl#at±. *€.yffi1lHg^©7K¥i'y v3tJKfii:> K 
Jffi«C J3lt *aflt«i: ©3SSOWK J: Tx s'MUKe 

R (y) ©fittwJtKlcfc^-Ci-yvSiSS/hfflSrt^ai 

ctiioj; o]®{SMa^g©affl^i-a-r-Sc »* 

117 ©5|BB?t±, m^cDmtHmy oSH'y s Sr^7*;bp( 
=eU(c|BlSL, tiilhistitzy olz&*)*ti$:&m.ir%z. 
40 t-e^y s^r^iai-r*. cntc.t'Jy s ©^dliiJS^ 
ifiLh-f*. W#il8©^r-{±. i*j6fTU->©«tfl 

[0 0 15] »#E9tB*©36BJl-et4, ±Eifi«tt»© 
BSE^tt. 'J>4<t.4a (fi|g*^©SiKS^*g^) , b 
(JigSfi*(3*i^) , c C*fJfitt3-ft(=«^) > d 
(MSSt*> 7©^-r^tc:ffi^-r-l> t'.y^H) N e (it 

50 -v^-^w&SSrSiffi-rsct^-e^*. IS*ill 0 



7 

x= (a + i e) (y-d)+b/(y-d)+c 
[0 0 161 

*^72 1 tfHlt&ft-Ti^, iOtft*^7 2 IT* 
mW2 0 ©ftu^g&^JS^U -?:<7)KBil«{in> hn 
— 7 2 2 tcA^SfU ££T?£^E&ffiB«KB«4&H*r 

[0 0 17] 3>hn-7 2 1 tzliS t>^»iS2 0Of5 

ss^i§^^n/zu-ifu-^g§iiit2 3 twwiKRtt 

£ e U-if U-^ggKft 2 3 it 3 O0>^<y K^LT, 
*Mtl& (L) . (C) . (R) ©3^lRli-m 

[ 0 0 1 8] n > h n-7 2 1 TSi. iiflBmSKIERi 
£ 0 *LT*<B*|fflgg«fc»£*>1*-2 4 <£>A;tffSt 

e»*stf-c-tn^sstt*nri>*a^««2 5 t^bje 
[0019] <xiz, ztomfo&iiz&tf&ftftm&tiiihiz 

[ 0 0 2 0 ] SlTb-Xcfcot, *j^ifiettf>7K¥i*y 
v ©fi s ©**ffii±£ Wl «rR0!fe L fcfi $ t £ it 
0J*tf*lgft*G>J#'&Wg l . 4 m^L^S^i^iM 
SS££?J£LT3. Smt-rnti. 7K5p^<yv tog St 7K 



(5) *SH¥ 8 - 4 3 0 8 3 

8 

[0 0 2 l] fi£-?r7K¥i-y^®«±-eti. 7K?x 7 y 
(y) /Nw (y) -effflEU &S¥«6*K»^TE 

n^t^i^o -euT^/±i$n^yisii^e^t l 

TjS®±^^TW^TR (y) *<ffi/httt*ffi«Sr«ldJ 

- 1 iz j: r fttTSSTtttb-r * ^ t #nr*6-e* 

[ 0 0 2 2 ] H5Ci3>ha- : 7 2 1 lc*stt£*Q;H0>gE 
10 n«r^-To -T^fc-fe. SfXf7 7°l 0 OU&^T. 
U-^BiIt2 3^6 3^©E0iaaSfllLL. LC. L 
RfcBKOiit;, Xf -y7'l 0 1T\ t'ft*>?2 1^ 
bKiiftg^iWiit?. Xf77'10 2T\ JIfi-fe 
>^2 4^bgfMK^^c i^TXT77M 0 3 
Kfc^T. ±U<D&&lhmW#{B^££t>lzRAM* 

=eviztmz*tz> 0 r am ^=e^immm^com.mtm 

[0 0 2 3] 7f77'10 4 Kfc^T. RAM>* "J p^J 
20 -yy^at^, f 1^X777*1 0 5T\ 7jc?i7v 
y\s-umzWM1r& 0 #£±15*7^7" 1 0 3-10 

t tc J: 0 ^ -9 3. t t BJffitf* 

[0 0 2 4 ] i^TXf7 7'l 0 6i^i5^T. E&Sgift 

30 « ( c fcs ^ * u - > ^ - * © £ <H * ? t ^ r - T ^> ^ t 
xi = (a+ie) ( y - d ) + b / ( y - d ) + c 

b : umamziag 

i: ^fflj&^jS^-^U— >^-*N 

[ 0 0 2 5] BtTttttS*nfcU->v-*flDffiSfii*± 
7°1 0 7t-io^T. a^^KD^^^-^ a-eicj; 

08 T% RAM^t'J CSff S n/c7K¥^ -y yf«± 
50 T% IlE©T^-£©3£Jg£^rU *^Jt1St©Jt^ 



(6) 



ftffiW- 8 - 4 3 0 8 3 
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[ 0 0 2 6 ] CtiCit 4-fE7<D (a) K*rf^£PA 

if R (y) >R t then yo = y 

^^T% R (y) [Ne/Nw] xi0O°/oiL^ N 

e t±?K¥^ -y y j&a>ffiBU N w (iS^K 5 ^ *y y iz & t f * 



^X'y'/^t&o ^^^T^^lttitfXx-y^ 1 0 01: 



[ 0 0 2 7] ±IBBFST««M^ttHlSn*i:. Xx-y 
7"1 0 9 tzfc^T.. iXit<0!+W£ffttoT. H17 0 
(a) ©i^^ffiSy oJ:0iSB±^&R (y) MB 

* 10 [ft 1 ] 



From y = y o to y = y D +Ay 

if (ARiXAR o <0) and (AR o <0) then y e =yi 
ARo = R (yj) — R (yj-O 
ARi=R (y d+ i) -R (yj) 



C-l^ AyttifetfeTiSWtBttJRttH^ySlpI^a 

^^^.^SSt^^o SSA^j (±3^©yffiSoiaHja 
KH^Sr^-T - 1 (iHM±r* 1 tM^T^^r. + 1 

■TSlfil^fpffliHIftR (y) <DW<kmzm-3^Xtt^tf$i 

t> & t z ^ -e* n &«/jms t isfs Lmmy s #«*as $ n 

[0 0 2 8] X77 7*l 1 0 Kfc^T. $ ?>i;:Ill®«± 
t% ysffi«taMBr«ffiS*i*««rtTBTS»*KlT 

T7 7^I^o #ftL^^^^tfX-r-y7°l 0 OicM 
£ e cnic<fcO. Mffi&i*l±tJ:^ffl9<D (a) . (b) 
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